The cold-insoluble globulin of human plasma: studies of its essential structural features.
These investigations were directed at furnishing information on the essential structural features of the cold-insoluble globulin of human plasma. Amino acid and carbohydrate analyses showed that it is a glycoprotein (1.2% sialic acid, 1.8% hexose, 2.1% hexosamine) containing all of the amino acids usually found in proteins. Circular dichroic spectral analysis suggested that cold-insoluble globulin contained a very high proportion of beta-structure; no evidence for the presence of alpha-helix was found. Sedimentation velocity experiments at pH 7.0, in the presence or absence of dithiothreitol, plus related gel electrophoretic experiments at pH 8.4, indicated that the integrity of certain disulfide bridges was necessary for its solubility under "physiologic" conditions. In experiments in urea-containing solution, two sedimenting peaks were observed. The major one, amounting to more than 95% of the total, had an s20,w of 5.6 S, the minor peak had an s20,w of 7.3 S. Following disulfide bridge reduction a single symmetrical peak of 3.9 S was formed. Such behavior suggested that cold-insoluble globulin is a multichain molecule whose subunit chains are linked by disulfide bridging. Strong support for this conclusion was obtained from electrophoretic analyses in gels containing dodecylsulfate, in that cold-insoluble globulin manifested an increased rate of migration after reduction of disulfide bridges. The reduced cold-insoluble globulin band could be resolved into a closely spaced doublet, the components of which had molecular weights of 220 000 and 215 000, respectively. Since in sedimentation equilibrium experiments the molecular weight of the unreduced molecule was estimated to be 450 000, values in this range for the size of the subunit chain suggested that each cold-insoluble globulin molecule is composed of two covalently linked chains. The nature of the size heterogeneity of the reduced subunit chains is uncertain. However, the finding of a single type of NH2-terminal sequence ([Glu-Ala) in cold-insoluble globulin preparations, is consistent with the speculation that the smaller subunit may be a catabolic intermediate arising via release of peptide material containing the COOH-terminus of a parent chain.